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(57)Abstract: 

PURPOSE: To provide laminated safely glass having photochromic light 
control function and having at least a two-layer structure wherein one 
side of the glass is a glass layer and the other side is a synthetic resin 
layer. 

CONSTITUTION: In laminated safety glass having at least a two-layer 
structure consisting of a glass layer 1 and a synthetic layer, the 
synthetic resin layer is composed of a thermoplastic polyurethane layer 
2 wherein a photochromic compound is uniformly dispersed in 
thermoplastic polyurethane obtained by the reaction of three 
components of polyester diol, diisocyanate and a chain extender. 
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Oota-ku, Tokyo 143 0023, Japan do hereby solemnly and sincerely 
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English language, and 

2) THAT the attached document is a full, true and faithful partial 
translation into English made by me of Japanese Patent Kokai 
(Laid Open) No. 4-226750 



statements made herein of his own knowledge are true and that all 
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The undersigned declarant declares further that all 



Singed this dav of 



. 2002. 




Tadashi YAMAMOTO 



Partial English translation of Japanese Patent Kokai (Laid Open) 



Patent Laid Open No. 4-226750 
Laid-Open date : August 17, 1992 
Request for Examination : None 
Patent Application No. 2 418084 
Application date : December 28, 1990 
Inventor(s) : Hitoshi Ito, et al 
Applicant : Nissan Motor Co., Ltd., et al 

Title of the invention : Laminated safety glass with photochromic 
light-adjustable function 

(Names of individuals and corporation have been translated phonetically) 

Claim 1 : A laminated safety glass with a photochromic light-adjustable 
function comprising a transparent safety glass composed of a laminate 
having a structure of at least two layers of a glass layer and a synthetic . 
resin layer, wherein the synthetic resin layer has a thermoplastic 
polyurethane layer containing a photochromic compound. 

(Page 2, col. 2, lines 1 to 28) 
[0006] 

The above-mentioned thermoplastic polyurethane to be used in the 
present invention is obtained by reacting three components of polyester 
diol, diisocyanate and an aliphatic diol having 2 to 10 carbon atoms or 
diamine as a chain extender. 

[0007] 

Polyester diol to be used can be selected from poly (8-caprolactone) diol, 
poly (1,4-butylene adipate) diol and poly (1,4-butylene azelate) diol. 



1 



[0008] 

Next, as diisocyanate to be used, it is preferable to use diisocyanate 
having no isocyanate group direct to an aromatic ring because non-yellow 
diisocyanate is preferable from the aspect of use of a glass. In detail, 
4 -4 J -methylene -bis (cyclohexylisocyanate), isophoronediisocyanate, 
isopropylidene-(cyclohexylisocyanate), methylcyclohexyldiisocyanate and 
hexamethylenediisocyanate can be selected. 

[0009] 

Next, aliphatic diol having 2 to 10 carbon atoms to be used as a chain 
extender can be selected from ethylene glycol, 1,4-butanediol, propylene 
glycol, 1.3-propanediol, diethylene glycol, dipropylene glycol, neopentyl 
glycol and l 7 6 hexanediol dimethylol propionic acid, among which 
ethyl ene glycol and 1, 4-butanediol are preferable. Further, diamine can 
be selected from ethylenediamine, tetramethylenediamine, 
hexamethylene diamine, isophoronediamine and 1, 4-diaminocyclohexane . 

(Page 3, col. 3, lines 44 to 45) 
[0014] 

It is preferable that lamination between this synthetic glass sheet and a 
glass plate is performed by heat pressing. 

(Page 3, col. 4, lines 1 to 4) 
[0015] 

The laminated safety glass of the present invention, i.e., bilayer glass is 
suitable to a front glass for car and can be applied also to another glass 
for car and window glass for building. 

(Page 3, col. 4, lines 12 to 28) 
[0017] 
Example 1 



(Production of photochromic light-adjustable polyurethane sheet) 
1500g of poly(X4-butylene adipate) diol having a hydroxyl group value of 
56 was dehydrated under vacuum at 110°C. 700g of 

4,4'-methylene-bis(cyclohexylisocyanate), 8g of 1, 3 7 3-trimethylindolino 
spironaphthooxadine and 0.15g of dinbutyltin dilaurate were added 
thereto and reacted in a nitrogen gas stream at 80°C for 15 minutes. Then, 
120g of ethylene glycol as a chain extender was added to this mixture and 
rapidly mixed with stirring. Exothermic occurred with starting of the 
reaction, thus obtaining a uniform mixture. 
[0018] 

This liquid reaction mixture was poured into a Teflon vat and reacted at 
110°C for 12 hours. The polymer thus produced was grinding pelletized 
with a pelletizer. A photochromic light-adjustable polyurethane sheet of 
0.8 mm was produced from this granule by an extrusion molding. 
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